. 
EXPERIMENTAL SECTION

Materials and methods
The chemicals and solvents used were purchased from commercial sources. The solvents used for synthetic purposes were distilled and dried prior to use 1 . Ethidium bromide (EtBr), agarose (molecular biology grade) were purchased from SRL (India 
[Ru II (p-cym)(en)Cl](PF6) (C1).
Complex C1 was synthesized using literature mentioned X-ray crystallography. Good quality single crystal of 1 was obtained by layering a dichloromethane solution with petroleum ether. Single crystals of 1 was mounted using loops on the goniometer head of a Bruker Kappa Apex II CCD Duo diffractometer equipped with graphite monochromated Mo-Kα radiation (0.71073 Å) and data collected at 100 K. An empirical multi-scan absorption correction was performed using SADABS. 5 The structures were solved by direct methods and all non-hydrogen atoms were refined anisotropically by full matrix least-squares on F 2 . A few important crystallographic refine parameters are summarized in Table S2 . The hydrogen atoms were calculated and fixed using SHELXL-97 after hybridization of all non hydrogen atoms. 6 The crystallographic data for the structures have been deposited at the Cambridge Crystallographic Data Centre as supplementary publication CCDC 1001374 (1). These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
Lipophilicity. Distribution coefficient (logD) of the ligand and the complex in octanolaqueous phosphate buffer (20 mM, pH 7.4) system was determined using standard shake-flask method. 7 Octanol and aqueous phosphate buffer (equal volume) were pre-equilibrated overnight before the experiment. 8 After equilibration the solid samples were added to the mixture of solvents and shaken on a dancing shaker for 10 hours at 37°C. After that the tubes were centrifuged and left undisturbed for an hour. Aliquots of the aqueous and octanol layers were pipetted out separately and the absorbances were measured using UV-vis spectrophotometer. Concentration of the substances in each layer was calculated using the respective molar extinction coefficients.
Cell lines and culture. Human breast adenocarcinoma (MCF-7), human lung adenocarcinoma (A549) and human cervical carcinoma (HeLa) cell lines were obtained from Department of Biological Sciences, IISER Kolkata (purchased from ATCC). Cell lines were maintained in the logarithmic phase at 37°C in 5% carbon dioxide-95% air using the cell culture media containing DMEM, 10% fetal bovine serum (GIBCO) and antibiotics (100 units ml -1 penicillin and 100 mg ml -1 streptomycin). Hypoxia cultures of MCF-7 and A549 were grown in 5% carbon dioxide and 1.5% oxygen keeping everything else the same.
Cell viability assay. The growth inhibitory studies on tumor cell lines were carried out using MTT assay. In brief, 6  10 3 cells per well, were seeded in 96-well microplates in DMEM (200 µl) followed by incubation at 37°C (5% CO2 atmosphere). After 48 h, the DMEM was removed and replaced with fresh media containing the compounds to be studied at the appropriate concentrations. The stock solutions of compounds were prepared in DMSO such that concentration of DMSO in well does not exceed 0.2%. Each drug concentration was added in triplicate. After completion of 48 h incubation with the compounds, the compound containing media was removed and fresh DMEM added to each well followed by treatment with 20 µl of a 1 mg ml -1 MTT in PBS (pH 7.2). After 3 h of incubation with MTT, media was removed and 200 µL of DMSO added to each well. The inhibition of cell growth induced by the tested complexes was detected by measuring the absorbance of each well at 515 nm using a BIOTEK ELx800 plate reader. IC50 value represents the drug concentration that restricts the cell survival to 50% compared to the untreated control wells.
In hypoxic condition the oxygen percentage of the CO2 incubator (ESCO cell culture CO2
incubator, model: CCL-170T-8-UV) was maintained at 1.5%. Compounds were loaded in 96-microwell plates in level-II biosafety cabinet under atmospheric conditions which took ca. 10 minutes and then the drug loaded 96-microwell plate was placed in the incubator programmed to attain 1.5% oxygen concentration. The incubator takes ca. 30-40 minutes to reach the 1.5% oxygen level.
DNA interaction Studies
Preparation of Stock DNA solution. A concentrated stock solution of CT DNA was prepared in 50mM Tris-NaCl solution at pH 7.4 which showed two absorption bands at 260nm and 280nm and their absorption ratio was 1.9, indicating that the DNA was apparently free from protein 9 and the concentration of the DNA was determined from the absorption value at 260 nm (Molar extinction coefficient is 6600 dm 3 mol -1 cm -1 ) 10 . The stock solution of the DNA was stored at 4°C and used within four days. Lysed cells were centrifuged at 14000 rpm for 10 minutes. The supernatant solution was collected, mixed with 1:1 (v/v) phenol-chloroform mixture (1 mL) and the aqueous layer was removed carefully. Then 55 μL of 5 M NaCl and 500 μL isopropanol were added respectively.
The resultant mixture was incubated for overnight at -20°C. After that the solution was centrifuged at 14000 rpm and washed with 70% ice cold ethanol and dried in air which was again resuspended in 1X TE solution (10 mM Tris-HCl (pH 8.0), 1 mM EDTA) containing RNase (150 μg/mL) and then it was incubated at 37°C for 20 minutes. The supernatant was mixed with bromophenol blue dye and loaded in 1.6% agarose gel containing EtBr (1.0 μg/mL) and run at 60 V for around 3 h in 1X TBE (Tris-borate-EDTA) buffer. After that the picture of the gel was taken through gel documentation system of Bio-Rad and from the known base pair ladder, the bands were identified.
Optical Microscopy Imaging.
The optical microscopy image of MCF-7 were taken by using OLYMPUS IX 81 epifluorescence inverted microscope at 60X magnification after 24 hours incubation with specific concentration of respective complex and DAPI was used as a fluorescent nuclear staining dye. OLYMPUS Cell P software was used to process and acquire DIC and fluorescence microscopy images. H NMR spectra of reduced L-glutathione at 0 h and 8 h (first two above), complex 1 at 0 h and 29 h (last two below), complex 1 and reduced L-glutathione (middle three) in 30% DMSO-d6/D2O mixture, recorded at different interval of time at 25°C. t = 0 h, stands for the spectra recorded immediately after dissolving reduced L-glutathione or complex 1. *stands for hydrolysis product, *stands for GSH auto oxidation product. 
Binding studies with reduced L-glutathione (GSH)
.
